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(54) Shadow detection in a multiple colour channel image

(67)  The invention concerns a method for shadow
detection in an image (30) comprising multiple colour
channels (R, G, B), wherein said image (30) is compared
with a background image (31). Said image (30) and said
background image (31) comprises the same multiple col-
our channels (R, G, B), have an exposure of a common
background and are divided into a plurality of correspond-
ing evaluation areas (33, 34). For each combination of
two colour channels (R, G, B), a shadow region (20, 23,
26) is defined in the two-dimensional coordinate system
(21, 24, 27) spanned by the two colour channels. For
each image evaluation area (33) to be evaluated and for
each combination of two colour channels (R, G, B), the
method comprises:

o identifying a first value pair defining the values of said
two colour channels in the image evaluation area (33),
o identifying a second value pair defining the values of
said two colour channels in the corresponding back-
ground evaluation area (34),
o checking if a difference value between said first and
second value pairs falls within said shadow region (20,
23, 26) in said coordinate system (21, 24, 27), The in-
vention concerns a method for shadow detection in an
image (30) comprising multiple

The image evaluation area (33) is classified as shad-
ow if the difference value falls within the shadow region
(20, 23, 26) for all combinations of two colour channels
(R, G, B), and else as non-shadow.
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Description
TECHNICAL FIELD

[0001] The invention relates to a method for shadow
detection in a multiple colour channel image and to a
traffic surveillance facility utilizing a method for shadow
detection in a multiple colour channel image. The inven-
tion is particularly advantageous in the field of computer
vision, more specifically in the process of segmenting a
foreground from a stationary background.

BACKGROUND ART

[0002] Manyimage analysis applications, e.g. in traffic
surveillance, include dividing an image into a foreground
and a background. In traffic surveillance, the foreground
is normally a passing vehicle that is to be detected,
tracked or identified and the background, such as a road-
way, is usually known. However, if a foreground object
casts shadows on the background, these shadows are
oftenincorrectly detected as part of the foreground object
instead of as part of the background. Such incorrect seg-
mentation of foreground and background may cause
problems e.g. in the process of tracking vehicles.

[0003] Aknown method of detecting shadows in colour
images is to define a shadow interval for each colour
channel relative to the background, i.e. to define an in-
terval of deviation from each background colour channel
value corresponding to a shadowed background. Usual-
ly, the three dimensional hue-saturation-lightness (HSL)
colour space is used, or sometimes the red-green-blue
(RGB) colour space. The shadow intervals can be set
manually or by an algorithm that calculates the most suit-
able interval values from a large number of test images
in which regions manually have been marked as shadow
or non-shadow. Aregion or pixel in the image is classified
as shadow if each of its colour channel values falls within
the defined shadow threshold of that colour channel.
However, even if the shadow intervals are thoroughly
and very carefully selected, this approach does not result
in perfect shadow detection-the box in three-dimensional
colour space that results from the shadow interval de-
fined in each colour channel does not correspond very
well to the usually irregular, elongated worm-shape of
the true shadow volume. Hence, the method of defining
a shadow interval for each colour channel always leaves
atrade-off between incorrectly classifying part of the fore-
ground pixels as shadow and incorrectly classifying
shadow as foreground. One solution could be to instead
define and use a three-dimensional shadow volume in
three-dimensional colour space, since a three-dimen-
sional volume has the ability to provide an exact reflection
of the true shadow volume. The three-dimensional shad-
ow volume could be found by analysing a large number
of test images where regions manually have been
marked as shadow or non-shadow. However, storing the
three-dimensional shadow volume would be a problem
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for today’s computers - a three-dimensional lookup table
with reasonable resolution would become extremely
large, larger than what is manageable by today’s stand-
ard computers. An alternative which requires less stor-
age space than a three-dimensional lookup table is to
store the shadow volume as a mathematical expression.
However, mathematical descriptions such as spheres or
ellipsoids cannot entirely reflect the typical irregular
worm-shape of true shadow volumes and would hence
lead to misclassifications.

[0004] There is thus a need for a shadow detecting
method with improved distinction between shadow and
foreground in multiple colour channel images.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to provide
a method for shadow detection in an image comprising
multiple colour channels where the previously mentioned
problem is at least partly avoided. This object is achieved
by the features of the characterising portion of claim 1.
[0006] The invention discloses a method for shadow
detection in an image comprising multiple colour chan-
nels, wherein said image is compared with a background
image. Said image and said background image:

- have an exposure of a common background,

- aredivided into a plurality of image and background
image evaluation areas respectively, each image
evaluation area having a corresponding background
image evaluation area covering the same area of
said common background, and

- comprises the same multiple colour channels.

[0007] Each possible combination of two colour chan-
nels in said image is identified, each combination of two
colour channels defining a two dimensional coordinate
system. A shadow region is defined in each of said co-
ordinate systems. For each image evaluation area to be
evaluated the method comprises the steps of:

- for each combination of two colour channels:

o identifying a first value pair defining the values
of said two colour channels in the image evalu-
ation area,

o identifying a second value pair defining the
values of said two colour channels in the corre-
sponding background evaluation area,

o checking if a difference value between said
first and second value pairs falls within said
shadow region in said coordinate system,

- classifying the image evaluation area as shadow if
the difference value falls within the shadow region
for all combinations of two colour channels, and

- classifying the image evaluation area as non-shad-
ow if the difference falls outside the shadow region
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for any of the combinations of two colour channels.

[0008] In other words, the image in which shadow is
to be detected is compared with a background image.
The background image is a capture of the same geo-
graphical area as the image in which shadow is to be
detected, but in the background image foreground ob-
jects that possibly cast shadows to be detected are not
present. Simply put, the background image shows only
the substantially stationary background. The image and
the background image are divided into equal numbers of
evaluation areas. Each evaluation area in the image has
a corresponding evaluation area in the background im-
age, such thattwo corresponding evaluation areas depict
the same geographical area of reality. In order to identify
shadow, an evaluation area of the image is compared to
its corresponding background image evaluation area.
But instead of evaluating each colour channel independ-
ently, as in the prior art, this method uses colour channel
dependencies.

[0009] Defining ashadow interval for each colour chan-
nel independently, as in the prior art, is equivalent to de-
fining a shadow box, i.e. a rectangular cuboid shape, in
the three dimensional coordinate system spanned by the
three colour channels. However, a box is a poor approx-
imation of the true three-dimensional shadow volume,
since true shadow volumes usually are worm-shaped, i.
e.theyhave anirregular elongated shape. Consequently,
certain colour channel values will inevitably be misclas-
sified if independent shadow intervals for each colour
channel. The idea of this inventive method is to instead
use colour channel dependencies for shadow classifica-
tion. For each combination of two colour channels, a two-
dimensional shadow region is defined in the two-dimen-
sional coordinate system spanned by the two colour
channels. Hence, with three different colour channels,
three different two-dimensional shadow regions are de-
fined. Together, said three two-dimensional shadow re-
gions constitute an approximation of the true three-di-
mensional shadow volume which is a much closer recon-
struction of the true worm-shaped shadow volume than
the known box approximation. For each pair of colour
channels, it is checked if the difference between the col-
our channel value pair of the image and background im-
age area falls within the two-dimensional shadow region.
If the answer is yes for all combinations of colour chan-
nels, thenthe image evaluation area is classified as shad-
ow. Otherwise, itis classified as non-shadow, i.e. as fore-
ground or background. An advantage of the inventive
method is that it provides much more reliable shadow
classification than previous shadow detection methods -
a fewer number of evaluation areas are misclassified.
Also, using three two-dimensional shadow regions keep
the amount of data and computations at reasonable lev-
els that are easily handled by today’s normal capacity
computers. Contrary to most known methods, the dis-
closed method works roughly equally well in RGB colour
space as in HSL colour space. Since digital colour cam-
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eras and video cameras generally output images in RGB
colour space, the disclosed method does not require
time- consuming conversion calculations which provides
a further advantage. However, the inventive method
could be used in any colours space, also with more than
three colour channels, such as CMYK or multispectral
images.

[0010] Each evaluation area is preferably an individual
pixel. Pixels are the smallest elements in digital images,
and consequently shadow classification at pixel level pro-
vides shadow detection with highest possible resolution.
Furthermore, a digitalimage is delivered from the camera
as a set of colour channel values for each pixel. If an
evaluation area is constituted by several pixels, average
colour channel values for the entire evaluation area have
to be computed before the shadow detection can start.
With each evaluation area constituted by an individual
pixel, such computations are not required. It is also pos-
sible to define each evaluation area as any combination
of several pixels, for example bundles of two, four or six-
teen individual pixels, as long as the evaluation areas
are defined correspondently in the image and back-
ground image. However, if the evaluation areas are too
large, one single evaluation area may possibly contain
both shadow, foreground and/or background pixels
which results in poor shadow detection. The size of the
evaluation areas should preferably be limited such that
a majority of the evaluation areas substantially contains
only shadow, foreground or background pixels. It is also
possible to calculate subpixels, i.e. areas smaller than a
pixel, and define each evaluation area as such a subpixel.
[0011] The method may comprise evaluating each im-
age evaluation area contained in the image. In this way,
every shadow comprised in the image may be detected.
[0012] The shadow region for each combination of two
colour channels may be stored in a two-dimensional
lookup table. A lookup table is an indexed array of data.
For each combination of values of the two colour channel,
the lookup table contains an elementindicating "shadow"
or "non-shadow". Two-dimensional lookup tables pro-
vide simple and fast access to the stored shadow regions.
With today’s technology, the lookup tables preferably
have the dimensions of 256 x 256 elements, since 256
is the number of possible values in each colour channel
in 8-bit colour images. However, if memory capacity is
limited, the lookup tables may be reduced to dimensions
of 128 x 128 or 64 x 64 elements. In such case, adjacent
colour channel values are grouped and represented by
acommon shadow indication elementin the lookup table,
resulting in somewhat lower resolution of the shadow de-
tection. It is also possible to increase the dimensions of
the lookup tables if using colour channels with a larger
number of possible values. An alternative to two-dimen-
sional lookup tables would be storing the shadow regions
as mathematical expressions.

[0013] Theinventive method may further comprise that
the image is captured by a stationary camera and that
the background image is an average, a median or a peak
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of a predetermined number of previous images captured
by said stationary camera. Here, peak refers to the most
frequent image of the previous image. Capturing the im-
age to be analysed and the background images with the
same stationary camera guarantees that the image and
the background image have an exposure of a common
background, i.e. they cover the same geographical area.
Itis also possible to use a plurality of different background
images, for example to switch between a sunny back-
ground image a cloudy background image.

[0014] Preferably, the background image should only
depict the stationary background. Temporary objects,
such as passing vehicles, are undesirable in the back-
ground image. The advantage of creating the back-
ground image by averaging a predetermined number of
previous images is that the influence of white noise is
reduced as well as the effect of any temporary objects,
since the temporary objects due to their temporary nature
only appear in some of the previous images.

[0015] The background image may be created by av-
eraging at least 500 previous images, and more specif-
ically atleast 1000 images. The larger number of previous
images, that are averaged, the less influence of tempo-
rary objects in the resulting background image. If it is
ascertained that no disturbances such as temporary ob-
jects are present, it would also possible to use less than
500 previous images for creating the background image.
In principle, the background image could be created from
one single previous image.

[0016] Furthermore, the background image may be
continuously updated. With continuous update, the back-
ground image is adapted to prevailing ambient condi-
tions. For example, the shadow cast by a stationary road-
side lamppost should be conceived as background and
should thus be comprised in the background image.
Throughout the day, the shadow cast by the lamppost
moves as the sun moves over the sky. By continuously
updating the background image, the position of the lamp-
post shadow can be correctly represented in the back-
ground image.

[0017] Inone example oftheinvention, the background
image is updated at predetermined time intervals by re-
placing the oldest previous image by a newly captured
image in the averaging of previous images. In this way,
the background image is successively updated. For ex-
ample, if collected from 1000 previous images and up-
dated once every second, the background image reflects
the past 1000 seconds, i.e. approximately 17 minutes.
Updating one previous image in the averaged back-
ground image every second provides a good balance
between reflecting a fair amount of past time in the back-
ground image while limiting the work of computing new,
updated background images.

[0018] The two-dimensional shadow regions used in
the disclosed method may be automatically constructed
from a plurality of previous images where the shadow
regions are predetermined. Preferably, regions are man-
ually marked as shadow or non-shadow in alarge number
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of test images. A computer analyses all the test images
with marked shadow and non-shadow regions and con-
structs the two-dimensional shadow regions for all com-
binations of two colour channels. For example, this could
be done by storing all the colour channel values com-
prised in marked shadow regions in look-up tables for
each combination of two colour channels and then using
an algorithm which creates a surface that encloses all
the stored shadow values. Said algorithm may comprise
a convex hull (may render somewhat too large areas), a
concave hull, or dilate followed by erode. All of these
techniques are known to a person skilled in the art.
[0019] Alternatively, the shadow regions are manually
constructed. Preferably, this is done by a skilled person
with good knowledge of the nature of true shadow vol-
umes.

[0020] The disclosed shadow detection method may
further comprise a post-processing step of comparing an
evaluation area to its neighbouring evaluation areas and
correcting its shadow classification if its neighbourhood
suggests misclassification. The purpose of this step,
which is a filtering step, is to remove unevennesses in
the evaluated images. A single evaluation area, e.g. a
pixel, classified as non-shadow surrounded by a multi-
tude of evaluation areas classified as shadow has most
probably been misclassified. The filtering step corrects
these probable misclassifications, and hence improves
the shadow detection. There are several known filtering
methods that can be used for this purpose, for example
median filtering.

[0021] The disclosure also concerns a traffic surveil-
lance facility provided with a multiple colour channel cam-
era, characterised in that shadow detection is carried out
according to the method described above. This provides
improved shadow detection in the images captured by
the camera and hence improved automatic detection and
tracking of passing vehicles. This is advantageous since
automatic detection and tracking of vehicles plays an im-
portant role in automatic traffic surveillance facilities. Ex-
amples of traffic surveillance facilities are law enforce-
ment facilities, tunnel surveillance, road toll facilities, and
any other type of traffic surveillance.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] Inthe detailed description of the invention given

below reference is made to the following schematic fig-
ures, in which:

Figure 1 shows a schematic example of a true
shadow volume in three-dimensional
RGB colour space,

Figure 2a shows an example of a two-dimensional
shadow region in red-green space,

Figure 2b shows an example of a two-dimensional

shadow region in red-blue space,
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Figure 2c shows an example of a two-dimensional
shadow region in green-blue space,

Figure 3 shows an example of absolute shadow
regions in red-green space,

Figure 4 shows a schematic overview of a set-up
for shadow detection according to the in-
ventive method, and

Figure 5a,b  show an image and a background image

dividedinto a plurality of evaluation areas.
DETAILED DESCRIPTION

[0023] Various aspects of the invention will hereinafter
be described in conjunction with the appended drawings
to illustrate but not to limit the invention. In the drawings,
one embodiment of the invention is shown and described,
simply by way of illustration of one mode of carrying out
the invention. In the drawings, like designations denote
like elements. Variations of the different aspects are not
restricted to the specifically shown embodiment, but are
applicable on other variations of the invention.

[0024] Figure 1 shows a schematic example of a true
shadow volume 45 in three-dimensional RGB colour
space. The three-dimensional space 40 is spanned by
the colour channels red R, green G, and blue B. Typically,
if 8-bit colour graphics is used, each colour channel can
take integer values between 0 and 255, i.e. 256 different
values. A region under shadow becomes darker than a
corresponding non-shadowed region as itis blocked from
the illumination source. For a background region of a
given colour, the colour channel values of a region under
shadow fall within a shadow volume 45. This true shadow
volume 45 can be localised by registering the colour
channel values of manually identified shadowed regions
of said background in a large number of images. In order
to obtain accurate automatic shadow detection, it would
be desirable to use the true shadow volume - pixels that
fall within the true shadow volume should be identified
as shadow. However, the usually worm- or boomerang-
shaped three-dimensional shadow volume 45 is difficult
to accurately describe mathematically, and storing it in a
three-dimensional lookup table would require more stor-
age space than provided in today’s computers for rea-
sonable costs. A solution is to make an approximation of
the shadow volume. A common, known method is to de-
fine a shadow interval for each colour channel independ-
ently. This is equivalent to defining a shadow box, i.e. a
rectangular cubic shape, in the three dimensional coor-
dinate system spanned by the three colour channels 40.
If the box is to completely enclose the true shadow vol-
ume 45, itwillinevitably also enclose other colour channel
values that should not be identified as shadow due to the
poor matching in shape between the box and the true
shadow volume 45. If the box is made smaller, in order
to decrease the risk of non-shadow pixels being incor-
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rectly identified as shadow, parts of the true shadow vol-
ume will extend beyond the box and there will instead be
a risk of identifying shadow pixels as foreground or non-
shadow. The idea of the disclosed method is to instead
use colour channel dependencies for shadow classifica-
tion, as described in connection with figure 2.

[0025] Figures 2a-2c show examples of two-dimen-
sional shadow regions. For each combination of two col-
our channels, a two-dimensional shadow region 20, 23,
26 is defined in the two-dimensional coordinate system
21, 24, 27 spanned by the two colour channels. Figure
2a shows an example of a shadow region 20 in the two-
dimensional coordinate system 21 spanned by the colour
channels red R and green G. Figure 2b shows an exam-
ple of a shadow region 23 in the two-dimensional coor-
dinate system 24 spanned by the colour channels red R
and blue B. Figure 2c shows an example of a shadow
region 26 in the two-dimensional coordinate system 27
spanned by the colour channels green G and blue B. This
is equivalent to approximating the three-dimensional true
shadow volume 45 by three two dimensional areas, re-
sulting in a much closer reconstruction of the true worm-
or boomerang-shaped true shadow volume 45 than the
previously known box approximation. In order to classify
an evaluation area as shadow, its colour channel values
has to fall within the shadow region 20, 23, 26 for all
combinations of two colour channels.

[0026] Figure 3 shows an example of shadow regions
52, 56 in absolute red-green space 50. In this example,
the colour channels red R and green G can take integer
values between 0 and 255. Figure 3 illustrates that a
shadow region depends on the colour of the correspond-
ing non-shadowed object. For example, a white road
marking under shadow is not nearly as dark as asphalt
under shadow. A bright pixel 51 with high colour channel
values, representing for example a white road marking,
has a shadow region 52 comprising quite high colour
channel values, while a darker pixel 55 with low colour
channel values, representing for example asphalt, has a
shadow region 56 comprising even lower colour channel
values. Thus, shadow regions are not universal, but de-
pend on the colour of the underlying object. But as can
be seen in figure 3, the shapes of the different shadow
regions 52, 56 are substantially identical. Hence, one can
define arelative shadow region, i.e. relative to the colour
of the underlying object, which is substantially universal
for all background colours. In applications where the
shadows of passing objects, such as vehicles, are to be
detected, one can utilize a background image where the
passing object is not present. By subtracting the back-
ground image from the image in which shadow is to be
detected, it is then possible to check the relative colour
channel values against the relative shadow regions in
order to identify shadow.

[0027] Figure 4 shows a schematic overview of a set-
up for shadow detection according to the inventive meth-
od. Amultiple colour channel camera 1 is arranged above
aroad 10 comprising a dark roadway 55, such as asphalt,
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and light road markings 12. The camera 1 has a prede-
fined capturing area 3 where the road 10 constitutes a
background. In this example, there is a passing fore-
ground objectin the form of the car 15 within the capturing
area 3. The car 15 casts a shadow 16. In various traffic
surveillance applications, such as tunnel surveillance or
road toll facilities, where passing vehicles are to be
tracked and/oridentified, itis important to be able to clas-
sify the shadow 16 which moves along with the car 15
as part of the background road 10 instead of as a fore-
ground object. This can be achieved in an improved way
by the disclosed inventive method for shadow detection.
The method is implemented in an electronic control unit
2 which is connected to the camera 1.

[0028] Figure 5a shows animage 30 divided into a plu-
rality of image evaluation areas 33 and a background
image 31 divided into a plurality of background image
evaluation areas 34. The image 30 and the background
image 31 show the same scene, in this example a road-
way, but the image 30 further comprises a passing fore-
ground object and its shadow. The image 30 and the
background image 31 are divided into an equal number
of image evaluation areas 33 and background image
evaluation areas 34, such that each image evaluation
area 33 in theimage 30 has a corresponding background
image evaluation area 34 in the background image 31.

[0029] In this schematic example, there are sixty-four
evaluation areas 33, 34 in each image. However, in prac-
tice, dividing the images 30, 31 into only sixty-four eval-
uation areas 33, 34 would resultin poor shadow detection
since the image evaluation areas 33 are large enough to
comprise both shadow, foreground and/or background
as seen in Figure 5a. Preferably each pixel should form
an individual evaluation area 33, 34 in order to achieve
high resolution shadow detection. However, to reduce
the need for processing capacity and storage space, sev-
eral pixels could also be bundled for example in groups
of two, four or eight or any other number of pixels to form
a larger evaluation area 33, 34. However, the bundling
has to be done in the same way in both the image 30 and
the background image 31 such that each image evalua-
tion area 33 has its counterpart background image eval-
uation area 34, and the size of the evaluation areas 33,
34 should preferably be limited such that a majority of
evaluation area 33, 34 substantially contains only shad-
ow, foreground or background type pixels. The inventive
shadow detection method can be performed in the fol-
lowing way for each image evaluation area:

@ Subtract the colour channel R, G, B values of the
background image evaluation area 34 from the col-
our channel values R, G, B of the image evaluation
area 33 in order to achieve a difference value for
each colour channel R, G, B. In this example, the
colour channels are red R, green G, and blue B, but
any other colour space could also be used.

@® For each combination of two colour channels R,
G, B, check if the corresponding pair of difference
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values falls within the defined shadow region 20, 23,
26 in the two-dimensional coordinate system 21, 24,
27 defined by the two colour channels R, G, B.

@ Classify the image evaluation area 33 as shadow
if the pairs of difference values fall within the shadow
region 20, 23, 26 for all combinations of two colour
channels R, G, B. Otherwise, classify theimage eval-
uation area 33 as non-shadow.

[0030] The above steps are preferably repeated for
every image evaluation area 33 in the image 30. The
inventive method classifies shadowed image evaluation
areas 35 as shadow, and foreground image evaluation
areas 36 as non-shadow.

[0031] The invention is capable of modification in var-
ious obvious respects, all without departing from the
scope of the appended claims. Accordingly, the drawings
and the description thereto are to be regarded as illus-
trative in nature, and not restrictive.

[0032] Reference signs mentionedinthe claims should
not be seen as limiting the extent of the matter protected
by the claims, and their sole function is to make the claims
easier to understand.

Claims

1. A methodfor shadow detectioninanimage (30) com-
prising multiple colour channels (R, G, B), wherein
said image (30) is compared with a background im-
age (31) and whereby said image (30) and said back-
ground image (31):

- have an exposure of a common background,
- are divided into a plurality of image and back-
ground image evaluation areas (33, 34) respec-
tively, each image evaluation area (33) having
a corresponding background image evaluation
area (34) covering the same area of said com-
mon background, and

- comprises the same multiple colour channels
(R, G, B),

wherein each possible combination of two colour
channels (R, G, B) in said image is identified, each
combination of two colour channels defines a two
dimensional coordinate system (21, 24, 27), and a
shadow region (20, 23, 26) is defined in each of said
coordinate systems (21, 24, 27), whereby for each
image evaluation area (33) to be evaluated the meth-
od comprises the steps of:

- for each combination of two colour channels
(R, G, B):

o identifying a first value pair defining the
values of said two colour channels in the
image evaluation area (33),
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o identifying a second value pair defining the shadow regions (20, 23, 26) are manually con-
the values of said two colour channels in structed.

the corresponding background evaluation

area (34), 11. The method according to any of the preceding
o checking if a difference value between 5 claims, wherein the method further comprises a post-
said first and second value pairs falls within processing step of comparing an evaluation area
said shadow region (20, 23, 26) in said co- (33) to its neighbouring evaluation areas (33) and
ordinate system (21, 24, 27), correcting its shadow classification if its neighbour-

hood suggests misclassification.
- classifying the image evaluation area (33) as 10

shadow if the difference value falls within the 12. Traffic surveillance facility provided with a multiple
shadow region (20, 23, 26) for all combinations colour channel camera (1), characterised in that
of two colour channels (R, G, B), and shadow detection is carried out according to the
- classifying the image evaluation area (33) as method according to any of claims 1-11.

non-shadow if the difference falls outside the 75
shadow region (20, 23, 26) for any of the com-
binations of two colour channels (R, G, B).

2. Themethod according to claim 1, wherein each eval-
uation area is an individual pixel. 20

3. The method according to claim 1 or 2, wherein each
image evaluation area (33) contained in the image
(30) is evaluated.

25
4. The method according to any of the preceding
claims, wherein the shadow region (20, 23, 26) for
each combination of two colour channels (R, G, B)
is stored in a two-dimensional lookup table.
30

5. The method according to any of the preceding
claims, wherein the image (30) is captured by a sta-
tionary camera and wherein the background image
(31) is an average, a median or a peak of a prede-
termined number of previous images captured by 35
said stationary camera.

6. The method according to claim 5, wherein the back-
ground image (31) is created by averaging at least
500 previous images, and more specifically at least 40
1000 images.

7. The method according to claim 5 or 6, wherein the
background image (31) is continuously updated.

45
8. The method according to claim 7, wherein the back-
ground image (31) is updated at predetermined time
intervals by replacing the oldest previous image by
anewly captured image in the averaging of previous
images. 50

9. The method according to any of the preceding
claims, wherein the shadow regions (20, 23, 26) are
automatically constructed from a plurality of previous
images where the shadow regions are predeter- 55
mined.

10. The method according to any of claims 1-8, wherein
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